The Prairie Divide deposit possesses four strengths of pedogenic development. These include intensely and strongly developed soils on the western part of the deposit and moderately and weakly developed types on the mass-wasted eastern portion.
and Ray that the material is Pre-Wisconsin till. According to Harris and Fahnestock, till deposition occurred in a shallow preglacial valley cut into a Tertiary erosion surface. They note that the deposit has been so deeply weathered that many rocks (mainly granitic and metamorphic) have pronounced weathering rinds, and even on occasion, have been altered to a green plastic clay. They observe that soils on the deposit have been leached in their upper horizons, but contain caliche zones 2 to 3 ft (0.6 to 0.9 m) below the surface.
In contrast to previous work, Richmond (1965, p. 218 ) disagrees with a glacial interpretation of the Prairie Divide deposit and regards it as "a bouldery facies of the Miocene and Pliocene Ogallala Formation." Scott (1973) concurs with this nonglacial interpretation.
The purpose of this paper is not to resolve the question of origin of the Prairie Divide deposit, but to stress the relationships between soil formation and the Pre-Wisconsin (possibly late Tertiary) age of the deposit and its subsequent modification. The western half of the deposit has a subdued and undulating topography, whereas the lower eastern half has steep slopes and a more rugged topography developed by headward erosion of streams (Figure 1 ). These streams, tributary to the North Fork of Rabbit Creek, have cut mainly along the contact of the granite and the deposit. In places the material composing the deposit is so thin that stream courses are controlled by the underlying joints in the granite.
GEOMORPHIC CHARACTER OF THE PRAIRIE DIVIDE DEPOSIT
The two contrasting topographies of the deposit are separated by a sharp topographic break (Figure 1 ). Aerial observation from photos and aircraft suggests that the contrasting topographies and sharp break are the result of earth flow and landslide of the eastern half. Although Ray (1940 Ray ( , pp. 1856 Ray ( -1857 attributed this phenomenon to nivation processes, it appears that the mass-wasting is the result of headward development of streams and sapping of materials by springs emerging at the base of the topographic break.
METHODS
Study of soils on the Prairie Divide deposit involves both field and laboratory investigations. Twelve pits were dug on eastern and western segments of the deposit on stable and unstable slopes, soils described (Soil Survey Staff, 1962), and samples taken. In addition, soils were observed along roadcuts and gullies and sampled elsewhere by auger to appraise any possible deviations from those soils sampled in pits.
Organic matter was removed from soil samples with hydrogen peroxide (Brewer, 1964 Moderately developed soils also occur as undisturbed surface soils in association with disturbed, buried, and superposed profiles (Table  2) (Table 2) show that the greatest clay concentrations are in these Al horizons, which suggests that they probably have formed in fine colluvium or perhaps in a thin eolian deposit. Lower A or B horizons in contrast rossess minimal clay concentration.
In addition to textural differences (Table 2) , Although A2 horizons in podzolic profiles are relatively thick and well developed, pH is only slightly acid to neutral in the solum. It differs in no significant manner from the pH in strongly developed grassland soils of adjacent areas (Table 3 , Profiles 4 and 6). Thus, these podzolic soils originally may have been grassland profiles which have experienced recent and weak podzolization as a result of forest encroachment on north-facing exposures.
The third type of strongly developed soil consists of eroded profiles on well-drained sites with slopes at or greater than 20% (Table 3 
INTENSELY DEVELOPED SOILS
Intensely developed soils occur only locally on the more stable western half of the Prairie Divide deposit and typify soil formation as old as Pre-Wisconsin (Pre-Bull Lake). These profiles were found on well-drained slopes with gradients of 10 to 12%, but were not found on high and relatively level locations where oldest soils seemingly would be best preserved. These high locations are generally occupied by strongly developed soils.
Intensely developed soils have both calcified (Table 4 , Profile 7) and podzolic (Table 4 , Profile 8) profiles. Calcification has nearly resulted in cementation and compaction of subsoils, but podzolization is comparatively weak as evidenced by neutral pH values. Podzolization of these soils is probably time equivalent to that in strongly developed soils.
Distribution of intensely developed soils is controlled by exposure, which in turn controls distribution of vegetation. Ponderosa forest and podzolic soils prevail only on north-facing slopes, whereas grasses with calcified profiles occur on more sunny locations.
Intensely developed soils are differentiated from younger soils on the basis of abundant clay in B horizons. Clay content ranges from 33 % in (Tables 1 to 3 Photomicrographic study of IIB2tb horizons of intensely developed soils indicate that, even though montmorillonite predominates in the clay fraction, weathering has not resulted in complete destruction of primary minerals. Fragments of feldspars, micas, and quartz are observable with long axes as large as 0.3 to 0.7 mm. Decomposition of primary minerals has probably been the main cause for the large clay concentration in the profiles and the dominance of montmorillonitic clays. This could involve direct decomposition of feldspars, biotite, and accessory minerals. However, because illite is known to be a part of the clay mineralogy of these soils, its decomposition is a possible source of montmorillonite under conditions where calcium ions prevail in the exchangeable complex (Brewer, 1964, p.98 ).
Photomicrographic study also shows a general absence of void systems in IIB2tb horizons. This in conjunction with the presence of iron oxide concentrations (as large as 0.1 mm) indicates alternate wetting and drying and expansion and contraction of clay during pedogenesis. Thus, clay cutans are not abundant, but where they do occur along largest voids, they indicate that intense clay concentration in these paleo-B horizons is in part illuvial. Observable weathering of such primary minerals as mica to clay also indicates that much of the clay is derived from in situ processes and is not inherited from any geological source.
Data indicate that intensely developed soils of the Prairie Divide deposit are polygenetic or composite and evidence soil forming processes as old as Pre-Wisconsin and as young as Holocene. Morphologies and laboratory data of B horizons, for example, show the presence of a discontinuity which denotes at least one truncation of profiles following initial soil formation. B1 horizons commonly have greater percentages of coarse fractions (> 2 mm) and sand and lower percentages of clay and silt than underlying IIB2tb horizons (Table 4) . Coarse fractions in B1 horizons show relatively weak weathering, whereas these fractions are highly weathered or nonexistent in IIB2tb horizons. Such differences occur across an abrupt boundary which marks the level of truncation. Changes of color across this boundary emphasize a difference in the soil materials, so that hues change from yellowish brown and dark yellowish brown (10YR) in B1 horizons to brown, light brown, and reddish brown (SYR), and dark brown and brown (7.5 YR) in IIB2tb horizons. On the basis of texture, weathering, and color, these B1 horizons comprise materials deposited on truncated Bt horizons. Thus, IIB2tb and lower horizons of intensely developed soils are the only preserved parts of Pre-Wisconsin profiles.
Two factors of morphology also indicate that B1 horizons of intensely developed soils are probably no older than formation of strongly developed profiles. First, examination of weathering characteristics of B1 horizons shows a similarity to those of B and C horizons of the strongly developed type. Second, no sharp textural shifts or color contrasts occur across abrupt boundaries in strongly developed profiles as occur in the oldest soils. Therefore, truncation of oldest soils preceded formation of strongly developed soils and was accompanied by deposition of B1 horizon materials derived from upslope. (3) Subsequent to truncation of the oldest soils, renewed pedogenesis resulted in formation of strongly developed soils, in places superposed on remaining IIB2tb and lower horizons of intensely developed profiles, but most often on relatively fresh materials exposed or deposited by the erosional process. Textures and weathering characteristics of B1 horizons of intensely developed soils correspond to those encountered in B and C horizons of strongly developed profiles. Clay content in B2t horizons of strongly developed soils approximates 35% and soil age is probably at least as old as early Wisconsin (Bull Lake). Relatively high clay contents may reflect partial inheritance from materials weathered in earlier times.
(4) Following pedogenesis of strongly developed soils, mass-wasting occurred on the eastern part of the Prairie Divide deposit. This involved complete destruction of strongly and intensely developed soils in that area, whereas it involved only removal of A horizons, or at most, portions of upper B horizons on the more stable western section.
(5) Mass-wasting was then followed by development of soils on the eastern half of the deposit. These soils inherited mineralogies of older soils once developed there, but clay concentration in B horizons was weak. This renewed pedogenesis probably occurred during late Wisconsin (Pinedale) time and resulted in superposition of A horizons on strongly and intensely developed profiles of the western Prairie Divide deposit. These A horizons consequently acquired textural and structural characteristics of the B horizons upon which they were superposed.
(6) Secondary mass-wasting of the deposit disturbed soil development, principally on the eastern half. This disturbance locally buried A and B horizons of soils formed following initial mass-wasting. 
